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genes identified by microarray analysis. The reported FapR is clearly a central and important transcriptional
regulator of lipid synthesis in a subset of gram-positivedata demonstrate that the lengths of the acyl chains are
increased in the fapR mutant strain (which probably bacteria that includes several important pathogens. Al-
though FapR homologs are not restricted to spore-form-accounts for the cold-sensitive growth), but the total
numbers of acyl chains were not reported. Increased ing bacteria, the regulatory system seems likely to play
a role in sporulation, an event that requires increasedacyl chain length means that more carbon is being con-
verted to fatty acids and thus constitutes a form of membrane lipid synthesis.
overproduction, although the increase in carbon incor-
poration is very modest (15%–20%). However, it may Ethan S. James and John E. Cronan
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cycle enzymes by accumulated acyl-ACPs could occur.
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events and tissue interactions leading to their commit-Welcome to Syndetome:
ment (Brent et al., 2003).A New Somitic Compartment Musculoskeletal elements of the body axis—
vertebrae, ribs and their associated muscles—derive
from the paraxial mesoderm. During its differentiation,
the paraxial mesoderm undergoes segmentation and
becomes organized as paired blocks of cells, the so-Virtually nothing was known about the embryonic ori-
mites, distributed on both part of the neural tube alonggin of tendons, until a recent paper by Brent and col-
the anteroposterior (AP) axis. The somites differentiateleagues in which they track the origin of tendon pro-
in a very stereotypical way. Once produced, they appeargenitors of the body axis and reveal the molecular
as epithelial spheres with no distinct morphological po-events and tissue interactions leading to their com-
larity or signs of differentiation. A few hours later, undermitment.
the influence of extrinsic signals, the ventromedial por-
tion of the somite deepithelializes to form a distinct mass
Posture and mobility of the vertebrate body rely on the of mesenchymal cells, the sclerotome. The dorsolateral
musculoskeletal system. Full functionality of this system part of the somite remains epithelial and forms the so-
requires that muscles are tightly attached to the bones called dermomyotome. Later on, cells derived from the
so that the force generated by muscles can be used to dermomyotome intercalate between the sclerotome and
produce body movement. This link is provided by the the dorsal epithelial sheet now called dermatome to
tendons. While the embryonic origin of the muscles and form the myotome. The sclerotome will form the bones
the bones has been thoroughly studied, little is known of vertebral column, the vertebrae and ribs, while the
about tendons development. In the limbs, tendons have myotome contains the precursors of the segmented
been shown to derive from the lateral plate, while the body muscles that associate with these bones. The der-
tendons associated to the segmented muscles of the matome generates the dorsal dermis at the body level.
vertebral column derive from the somites. A recent paper At this stage, these three tissues, dermatome, myotome,
by Brent and colleagues provides insights into the ori- and sclerotome, clearly define distinct embryological
compartments: they have distinct morphologies, uniquegins of tendon progenitors and tracks the molecular
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cell fates, and specific molecular markers, and they do and occurs at the expense of Pax1. Consistently, over-
expressing Pax1 in the somite, either directly or indi-not intermingle. What about the tendon progenitors? Do
rectly as a result of Shh overexpression, completelythey come from the somites? Are they mixed with any
abolishes scleraxis expression, suggesting that Pax-1of the other compartments? How are they specified?
negatively regulates scleraxis expression. These resultsTo address these issues, Brent and coworkers first
show that myotome-derived FGF signaling is necessarytook advantage of the expression pattern of scleraxis,
and sufficient to induce scleraxis and to downregulatea bHLH transcription factor identified in a two-hybrid
Pax1 in the sclerotomal cells, which are the only somiticscreen for cDNAs encoding novel cell-type-specific
cells competent to form the syndetome.bHLH proteins that dimerize with the ubiquitous bHLH
This work also uncovers interesting similarities andE12 (Cserjesi et al., 1995). This gene labels all the ten-
differences between axial and appendicular tendon for-dons of the body axis and of the limbs (Schweitzer et
mation. In the limbs, fgf4 is expressed at the extremitiesal., 2001). Looking back on early development, when
of muscle fibers in contact to the tendon primordia andsomitogenesis proceeds, they observed that the expres-
positively regulates scleraxis (Edom-Vovard et al., 2002).sion of scleraxis was restricted to a subset of somitic
fgf8, in contrast, is expressed by the tendons them-
cells, lying at the anterior and posterior edge of each
selves in the limbs (Edom-Vovard et al., 2001). Also, in
somite, just at the interface between the myotome and the limbs, tendon progenitors emerge from the lateral
the sclerotome. Cell lineage analyses further show that plate-derived mesenchyme of the limb bud, like the car-
this cell population derives from a dorsolateral domain tilage progenitors, whereas muscles arise from emigrat-
of the sclerotome and will later give rise to the differenti- ing somitic cells (Chevallier et al., 1977). Therefore, both
ated tendons. Moreover, closer molecular analysis indi- in the limbs and in the somites, tendons and cartilages
cates that there is no overlap between myotomal and share a common origin: the lateral plate-derived mesen-
sclerotomal markers (MyoD and Pax1, respectively) and chyme for the appendicular ones and the sclerotome
scleraxis. In other words, this scleraxis-expressing cell for the axial ones. Furthermore, it has been established
population has a unique fate, as tendons, is segregated that, in the limb, initiation of tendon development is a
from the other somitic compartments, does not mix with rather autonomous process, whereas final differentia-
the surrounding cells, and can be identified by specific tion and morphogenesis require signals from the contig-
markers. Therefore, these data clearly unravel a new uous muscles (Kardon, 1998).
somitic compartment for tendon progenitors, which the These results highlight how, by close interaction be-
tween the myotome and the sclerotome, which involvesauthors named the syndetome, from the Greek “synde-
both induction and repression events, tendon progeni-sis,” to bind together.
tors are precisely specified at the interface between theThe next step was to understand how this population
tissues they will link. This tight spatiotemporal regulationemerges during somite compartmentalization. Tempo-
ensures that bones, tendons, and muscles will developrally, the syndetome is the last somitic compartment to
in close relationship to ultimately give rise to a functionalarise. Dermomyotome ablation demonstrates that the
musculoskeletal system.syndetome requires a signal from this structure for its
differentiation. Because it is activated in the adjacent
Julien Dubrulle and Olivier Pourquiepostmitotic fibers of the myotome when scleraxis is ob-
Stowers Institute for Medical Researchserved in the syndetome, FGF8 was an attractive candi-
1000 East 50th Streetdate to play a role in the induction of the syndetome.
Kansas City, Missouri 64110Indeed, overexpressing FGF8 in the somite strongly acti-
vates ectopic scleraxis expression. Unexpectedly, the
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cells, which will ultimately become tendon progenitors.
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